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(57) Abstract 

Benzodioxole derivatives represented by general formula (I) or pharmacologically acceptable salts thereof, wherein R 1 and R 2 are 
the same or different and each represents hydrogen or lower alkyl or R 1 and R 2 in combination represent cycloalkyl; R 3 represents lower 
alkyl; R 4 represents lower alkyl, nitro, cyano, carbamoyl, formyl, lower alkoxycarbonyl, or carboxy; and X and Y are the same or different 
and each represents N or CR 5 (wherein R 5 represents hydrogen, lower alkyl, hydroxy, or halogeno). 
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m m m 

*mm*s ^^m^-h? (pde) wmm<m*Gu i^m^ 
7^;^-tt#E i?«£©^Twi^H«/is zmmifc 

67t;^»3 i , 5' PVyV^SttV^—Y (cAMP) 

y^>>3' , 5' -^^ij^^;^7i-h (cGMP) ojftas±#$* 

5di:K:«t »)*0f^ffl*IS3S-r5ifc3&«fi|P»nTV^o cAMP *«tr5cGMP © 

«fc d f»£ titis ?3x z.tit> (Dftmz. pde h 
ioTtT^ti^o tot, pde *ias-rsc:t(^ cin^«^^7<y-fe> 

A S 3 « f, £ $ nt 43 D x T >f V If' ^ A MiRfa * PDE Hg&lfcJu 

1 5 & © M# £ tl S [ H/>r ■ ^ '77-73n^ * » • MCttCKPS), 11, 150 (1990)£ «t 
t^|5ji£ 12, 19 (1991)] o 
«ttaifilJt«©»^ cAMP ^±^^-fr§ t % *n^oM^b*Wft!i-c 

g&zttpmztix^Zo &MtMM(Dmmm, mmmmi- (tnf) 

UfehbfeM^^ h*^ >©m *WSffl*!iif#^ (ICAM) tezvwm 
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-nrmr-(J. Mol. Cell. Cardiol.), 12 ( Suppl. II ), S61(1989)] 0 

%M¥mmmm^(D camp mmzt^^z t, z<Dim%mmx> la.i 

#fcl&*lTV»5 [hn7Y- (T. J. Torphy), T ^^•It-'Z.^-^A-JllVT^l 
(Directions for New Anti-Asthma Drugs), f-h*** • t°7V>IS (S. R. O'Donell 
and C. G. A. Persson), 37 (1988) nHTOft-VJl^ (Birkhauser-Verlag) ] 0 % 

S»^5o -n^^t4«^m^-¥f#Ml!-e{^ i^LTIV^WPDE 
(PDEIV) tPcAMFVftMlzm^tZZtmMZiPlzte-oX^Zo fots 

pdeivm^^^pi^j^s «fm#^^3ir^stm^ jtifiite^^t^b^ 

PDEIVPl^W, cAMP±#^#^Cl^t c t TNF a, ^ 
D-fir> (IL) - 8&£©«&1M h*^ VC^fcjiPftJ-rSClfcfr^ £ 

SutW^ftlSo ^Jx.K, TNF afcfc, M^iWlifflOi'a'jv 

#*B££ftT ^ 5 I»-tJl<-*7* -^W-OVX^r-^ ( J. Clin. Invest.), 94, 
1543(1994) ] 0 m&£, TNF a&s U <7V?\ ^<IM^ 7P->^& 
£©SB&figSJll©$6j^ MM^H-^UT^Ds ^tl?>©^S(l PDE IV|31^ 
S^JA ^ ^■T?*)SpJIH4A ^ ^l@^tlTV^S [frtfWrVtt (Nature Medicine) , 1, 
211 (1995)*«fcrrBIte, 1, 244 (1995) ] 0 
WO97/20833 fcfcJu PDE IVPI^{p7H£#-r €>^W7 7 S K 

W096/36624 fcfct PDE IV PlWffl£W <T 5 If 7 x 

Up L&# & , PDE IV Pfl^JttPiPl^Mf £ M a KM* 1 * S c 
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[M#r "f>"77-"73D5/*»JP'Wl>X(TiPS), 18, 164 (1997)] 



R 4 l±, 1&1R7)),*)W - ho, i/77 N ft;w^f;K 




x 

•O R 



(I) 
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fc>U #'JxJ^ i^;k rn^K ^V7ntVK 

;k s e c-y^-;K t e r t ^>^-;w ^3^>;k ^r^;i/, # 

n7fJK :>^n^>^;k S/^n'v^S/;!/,, ^>^D^\7°^;i/ N S/^p^^ 
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OR 3 182 




(I) (lb) 

r\ r\ r\ r\ x&£UYi±^n?nmmtmmm*mt>to 
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xgl :{b^t)(I)©MM 

it^miM, it&m (id ^mmmm\ - 1 o o°c~gM0na©Mg 
tt^^-fb-^tifc- 1 o o°c^m^tzmm(Dmti(Dm(DU&z* 5^-3 (mug 

SJ5S*^ (Ilia) £ N **SftigJ&tk M£«7>?))iS!jM©/^ 

i«h bTfcfc, 7jci^b± h U -7 A, 7K$Hb# U <7A N ^- h U hdp^ h\ 

fcij^Axh^j/ h\ zkfftfb^ HJ<7A N TkfS'fb* >J <7A S y^;i/U^^A, 
'J^Ay^V 7°p h°;i/T * H LDA fciftgE) s £U<7Atert-:/h 

X l,8->*Tlftf^n[5A0]7-^>7Hz> UU£DBU£H&§3) &£»J^2 
6 
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y**vy, >y^)ix.—y^jv s i^i/>^ij3-;i/ N hijxfu>^ijn- 
d*;pa, ^>^> N h;i/^>, F (^dma^b&hB ) s 

ft&s ik&yj] (II)&, '/AVI (Synthesis), 122 (1986)IB«O^S(I^ 
fife-TSClh^-e^So Yb^r#J (IIIa)(i. Th7AKn>kKT( Tetrahedron 

Lett. ), 36, 5319 (1995)fB«&®75&« DTpit S £ £ #T? £ 5 Q 

H2 Mb^t) da) comm. 

(la) fct, <b^rt) (II) tih^m (nib) ££x@i«bT£jS£ 
■e-5ctn«tD^5c:i:^T-^5o -fb^ti ( I lib) ii, mfl5fin*j8A-r5*\ 

£fci£WO95/06640fcb<&77Ry- (Pharmazie), 38, 591(1983)131^©^^ 
(3 ut^-t § £ h t £ D A^T? # 5 o 
H3 :ftl§r$&j(Ib) 

(lb) ttfl;^ (la) iII~^Ii©«ST^ zKS^-f 
§^?St£$§&tk ^M~fflV^fe^©^<DP^OM®-e 0 . 1 ~ 4 8 R3fM5i 

bTkt 7KSHb^ h U £A, /KStfb* 'J h U i?Ap< b^> h\ 

ft'J^Axh^K, #jfcfb:J- hj^a, 7_K^b*U^A, -7^;v'J^^A, 
LDA , * U »> A t e r t - 7 h r \ r U ifJV7 ^ X V 7°D bVl/x 
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n— 5Vk ^#y-;K x#y-;k T^y — ;i, s -fyrn/t 
y— ;W y^DD^X £pp*;1/2^ ^>4f> x H;i/x>, DMA „ DMF x 

DMsoa^d«0y^$n-5o 

^fes ^-&«B(I)K:j3iNTR 4 *»*;w^>f;i/"e2feS4)©H:N WT®xg4 N 
x@4 N 5 
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OR 3 OR 3 




CONH 2 

(Ic) 

r\ r\ r\ r 6 s x^ttybu zn?nmmtmmm%mt)to ) 

^0^^©^©MST 5^-168 Bm5jS£« Cl h (3 <fc d 
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^7St£?§$hbTJ;£, THF „ i^^X s;x^-;i/x— x^i/>^U 
h'Jifl/>^'j3-;K 1, 2-i^b^>x*x ^x^b>^ 

;^-;k 7K h>s DMA, DMF, DMSO fc£#0y^ 

xg5 :ft#»(Ic)08Ug 

fi«A P^'Wbt)£ffll>T. ^S^^MM^63ifiJffliga#4T, - 5 0°C 
Hi^fb U >s HUfb U >ft »^tl5o 

7 x t: u > ft jf^^n s o 

^oni^x ^nnzh;i/A s ^>-t?x h;i/x> s hU7;i/tD^f;K> 
-tfX t'JyX DMA, DMF, DMSO ft £#00^2 ft 5 <, 

ffi§IJ:btil ^Dn^>, THF N fU^>, i^^X i^xfjH 
-^;k xfu>^ij3-;K f'Jx^u>yijn-;K 1, 2- 9 J*Y*i/ 
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;k >fv7D/v- ;i>> T-feh^.hu;K # N T-feb>, dma, dmf, 

09*« N am, Ms n^iis 
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OR 3 

y; 

o R 



R* 0) 
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R 2 


R 3 


R 4 
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-(CH 2 ) 4 - 


CH 3 


COOH 


CH 
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CH 3 


CH 3 


CH 3 


COOH 


CH 


CH 


3 




-(CH 2 ) 4 - 


CH 3 


CH 3 


CH 
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4 




"(CH 2 ) 4 - 


CH 3 


COOH 


CH 


CCH 3 


5 


CH 3 


CH 3 


CH, 


COOH 


CH 
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CH 3 


COOH 


CH 


N 


7 


H 


H 


CH 3 


COOH 


CH 


CCH 3 


8 




-(CH 2 ) 4 - 


CH 3 


CONH 2 


CH 


N 


9 




-(CH 2 ) 4 - 


CH 3 


CN 


N 


COH 



5~6E/§¥cDBALB/c^»tt>^ (7M^) ( B*f-^-;i/X U ^-*±) 
fciJ##Utfy*7>f H (LPS N rOHtt) £§«S0.2mg/ml fcftSJ; 

KJgJ»Ufii?S&#Sf bfeo ifi§Wb£#Jfci: 0.5 ^)\s^)\su-7,mmz.mWM. 

m i mg/mi tttzkoizmMbLi i±mm u lps 90 ^m^m 20 g 
12 




WO 99/16766 



PCT/JP98/04431 



&(ELISA ffilZXMfeLtcoW*, U>it«i§r$(PBS)-e«bfc4mg/ml 
(D&iWXTNF a^y^D-tJW (^>if>r Alt) £96 5W&V>f£n 
*>f* — TV— r . >f AS7°]s— h*MaxiSorp\ t 50 fl 1 

/weu in*., 4 °cx 12 BSngn-x^ >^u 1 %^>jMt;i/7* y (bsa) 

Sttf'iVtiM (1%BSA-PBS) £200 // 1/weU #PX., SSt'l ^ftS 
ilIlt^I9<JiS^^n«^lfe^ 1; >Hlgffig«T?ijfcV\ 1 %BSA-PBS 
7? 2te##Lfc*tft]fitifi£ 100 // 1/well 2 IP3SfiC§|Lfeo 

»tlft LT b n y M ± y h TNF a >tf >f Aft) & 1 %BSA-PBS 

r- *k l % <d % mm izmm b r jb v ^ „ 3 n & r ^ - h & o.o5%# y -t * s/ 

xfU>v;Kf^>fy 7>>l/— r (Tween20 N 7 3~t) £^«trPBS 
(0.05%Tween-PBS ) X 3 1 // g/ml 1 %BSA-PBS 7?#*R 

* 50 # 1/weU MX., £UX 1 Rfm^bfc^ 0.05%Tween-PBS X 3 0$ 
V\ 1 %BSA-PBS 7! 4000 fg#|R Lfc*-X 7r^r>i ^l/^* 5/ P—MT 
tfi?>D (>?i^^-tt) *100/zl/wdl Un^T30^fflgMt:»iBbfeo 
gftfc£ft£©:7l/- b £ 0.05%Tween-PBS 7:3 [U^V\ 3, 3', 5, 5'- 
^ > v y > £ 100 1 /well X1B%., %&LfctZ?>X 10%ffimteWL% 
100 v 1/weU 2m*T£JS&f?Jt«af"B\ 450 nm OMS^lSbfco Jfitfi^® 
TNF a$U6fcJu tigiDimifc, 
tfiIMb#tofc.fc3 TNF ajg£©fflfft*tt#S«fc D 
(5« 

(%) = (A-B) /A 
A : 3 y h D-;K7) TNF a*fi N B : »J#£T© TNF a MS 
3 > h n-;i/© TNF aW&Lb&s l»fbi^tJ##£T (0.5 

-xmimm xvmx&Zo 
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■ HCI 



(A) 

7 h*is-4- [l-^-^rV-2- (4-t:«jy;i/) xfjP]^^p [2, 
8 3 6 6 2 4^&*B, H»J10(h OTfb^tlAhV^) fcffl^fco 



£g2H 







«J* (%) 


l 


1 0 


1 0 0 


2 


1 0 


7 9 


3 


1 0 


7 9 


A 


1 0 


8 1 



#fi 6 0 gm&<DM&X (Sunkus murinus) 1 M 5 ~ 1 5 EfcliHlftCffl 
V^co #bfc C^>A°>->*W))/-*7* • -(Japan J. Pharmacol.), 48, 

303(1988)] 7,y ) 7 7,^Wm.(D } T-V (|@15cm Xg£21cm Xj^ 

£ 15 cm) iZ 1 Ef^lMIlfec tflSWb&^lfcJ: 0.5% tween 80 
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M3m 









i 


1 0 


1/5 


2 


1 0 


2/5 


3 


1 0 


0/5 


A 


1 0 


5/5 



rSttfb-TS TNF a <DM$L?tMM^tzo PDE IVIS^SIOHRWBBf^fflT? 

£ n s % * Mi-e s * s o i±ffiift cDflbcom© fe ®(Dmmfr t (dug® 
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mm, mim, mm, ^-^j&^&£ 0 

mm, v;i/tf^h, mmftznmn, ^ux^iy>^un-;K 7uv\s>y 

m\, mm%±vmm\ftz&, %m, 7wm, mm, htezvm 
mm, mn, T^ywLv-rtzzoimmi, xrTv>m-? $> 

*)v#>Wjiz<Dtafr%m^xmm$ti, mmtLx^^n^o &tz, mm 
mmm, mmm, mm\, mmk zmmmk ^mm^ti^^mmn^i 
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mnn^m&mncDWj^ $a-ai^ o.oimg~ig, £?£b<&o.o5 

f&A-AM*) 0.001~100mg N $f^b<^0.01~10mg^-B-[H^V^bi([II 

mmi mi 



'fb^tJ 1 50mg 

?L*t 60mg 

J§#p1F"£A,.^ 50mg 

t-;i/T;i/r3-^ 2mg 

^rT'J^^^^A lmg 

-fb-n ^ 1 50mg 

?LH 250mg 

ib-^-t) 1 10mg 

?Ui 185mg 

^D^*;^D-Xt h U t>h lOmg 

t KD^fi/7*D t:;i/-fe;i/D— XL 4mg 

^r7'J>iY £ A lmg 
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nmmi 

7-(4-ft;i/***^t:u^>-3->f;i/)-4-* v*t/x\zu [i, 3-^> 
>JV**v-)v-2, l' -^n^>^>] (ib^rtJi) 

#%#>J 1 rm^tltzih^ a(0.28 g)£ THF (3.0 ml)«® U 6N NaOH ;K 

#bTs fcti® 1 (0.2 g, 76%)S^|gffli: hxntzo 
WU& : 187-188°C 

^-NMRCDMSO-afe, 6 ppm) : 1.78-1.83(m, 4H), 2.04-2.11(m, 4H), 3.86(s, 
3H), 6.80(d, J=9Hz, 1H), 7.25(d, J=9Hz, 1H), 8.09(d, J=8Hz, 1H), 8.23 
(dd, J=2.8Hz, 1H), 9.02(d, J=2Hz, 1H). 
MASS (m/z) : 327(M + ) 

IR (KBr, cm i) : 2933, 1697, 1448, 1284, 1115. 

7U*^«f : C 18 HitN05 t bT 

^'Hi (%) C: 66.11, H: 5.29, N: 4.05 

tHWB (%) C: 66.05, H: 5.23, N: 4.28 

HMI2 

7-(4-Wi/7irj[/)-2, 2-i^^-4-^ h**>- 1, 3-^ 

Wi^*v-;b «b^r#j 2 ) 

##0d 2 m^tltzit^ b(0.5 g)£ffll\ ^ffi^J 1 |^BI©;£$S «fc D 
#12(0.25 g, 50%)£MM!hf E it: bTfffeo 
Hj£ : 237-239°C 

JH-NMRCDMSO-^d ppm) : 1.70(s, 6H), 3.84(s, 3H), 6.75(d, J=9Hz, 1 
H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
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IR (KBr, cm i) : 2940, 1684, 1452, 1290, 1103. 
TtMftffi : ChHigOs • 0.5H 2 O k. LT 

(%) C: 65.87, H: 5.32, N: 0.04 

nmm (%) a 66.01, h : 5.54, n : 0.00 

»J3 

4-^ h^^-7-(4-^^-;i/b°iJ^>-3-'f;i/)Xb°P [1, 

##$J l rm^ntzit^m a(6.9 g) N 6 3 - 1? u h u 7;i/2t-n 
^^>x;i/*^- h(2.3 gX v^nt7F ij7i-j^7^ y^^it^A 
(0.33 g)£DMF(23 ml)£}gfrU 120°Cl! 1 HfPM# Lfeo SJiS«tt7yft7' 

aSSJ"J»*7A^P7h^77>f - (ff|xf;^^^>= 1/3) 

-e*s«-r s c t «fc t) s fb^ti 3 (i.i g, 39%)*m&mm t Lxmzo 

iH-NMRCCDCls, 6 ppm) : 1.76-1.97(m, 4H), 2.03-2.25(m, 4H), 2.58(s, 3 
H), 3.93(s, 3H), 6.60(d, J=9Hz, 1H), 6.96(d, J=9Hz, 1H), 7.19(d, J=8Hz, 
1H), 7.85(dd, J=2.8Hz, 1H), 8.82(d, J=2Hz, 1H). 
MASS (m/z) : 297(M + ) 

7 -(4 - - 3 - ^ f ^7 i - Jl/) - 4 - ^ h^ri/^t:D [1, 3 
>V^^^rV-;t/-2, 1' — >^D^>^>] (fb-^t)4) 

3 T-f#^tife^t) c(o.67 g)*fflv\ ms^j i tmrnofimzk txb 

£t)4(0.30 g, 49%)§te^H^ UTf#feo 
Wlti : 194-195°C 

iH-NMRCCDCls, 5 ppm) : 1.75-1.95(m, 4H), 2.10-2.25(m, 4H), 3.94(s, 3 
H), 6.60 (d, J=9Hz, 1H), 7.03(d, J=9Hz, 1H), 7.59(s, 1H), 7.60(d, J=8Hz, 
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1H), 8.12(d, J=8Hz, 1H). 

MASS (m/z) : 340(M + ) 

IR (KBr, cm i) : 1684, 1439, 1267, 1093. 

juMfrtft : C20H20O5 tLX 

(%) C: 70.72, H: 5.98, N: 0.06 
$mm (%) C: 70.58, H: 5.92, N: 0.00 

mnms 

7-(4-ft;i/#^>lfU^>-3-^;i/)-2, 2-i/M-)\s-A-t h=^>- 
1, 3-^>W**V-)l (fc&to5) 

^ 5 (0.55 g, 84%)£te£fj^ bTfffeo 
: 189-190°C 

TC-NMRCDMSO-rf^d ppm) : 1.71(s, 6H), 3.86(s, 3H), 6.79(d, J=9Hz, 1 

H), 7.23(d, J=9Hz, 1H), 8.08(d, J=8Hz, 1H), 8.23(dd, J=2,8Hz, 1H), 9.00 

(d, J=2Hz, 1H). 

MASS (m/z) : 301(M + ) 

IR (KBr, cm ') : 1697, 1446, 1286, 1109. 

7C*#*f : CigHi 5 N0 5 £ LT 

»Hfi (%) C: 63.53, H: 5.00, N: 4.68 

fH¥^g (%) C: 63.78, H: 5.02, N: 4.65 

nmm 6 

7-(4-ft;i/^$/£'J^>-3-^;i/)-4-^ |>d^>- i, 3-*<>W* 

###iJ 5 Hm^thtzih^ d(0.70 g)£ffll\ ^JfiWl fc|i!I$0£&fc«fcNb 
^t) 6 (0.64 g, 95%)£Mfif£ll £ UT^feo 
fift^ : 237-239°C 
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iH-NMR(DMS0-c/ 6 ,5 ppm) : 3.89(s,3H), 6.13(s,2H), 6.84(d, J=9Hz,lH), 7. 
30(d, J=9Hz,lH), 8.10(d, J=8Hz,lH), 8.23(dd, J=l,9Hz,lH), 9.03(d, J=1H 
z,lH). 

MASS (m/z) : 273(M + ) 

IR (KBr, cm 1 ) : 1645, 1321, 1286, 1084. 

Ttmfttir Ci 4 HiiN0 5 • 0.IH2O t bT 

(%) C: 60.99, H: 4.00, N: 5.10 

(%) C: 61.14, H: 4.10, N: 5.09 

mmm i 

7-(4-*;nP*^-3-^^-;i/7x-;i/)-4-^ b*i/-l, 3-^W^ 
**v-;i/ (fb^t)7) 

7(0.12 g, 82%)S^felS H B B ^ bTtf feo 
Ku£ : 228-229°C 

iH-NMR(CDCl 3 ,(5 ppm) : 2.71(s, 3H), 3.96(s, 3H), 6.07(s, 2H), 6.65(d, J 
=9Hz, 1H), 7.07(d, J=9Hz, 1H), 7.58-7.60(m, 2H), 8.10(d, J=9Hz, 1H). 
MASS (m/z) : 286(M + ) 
IR (KBr, cm- 1 ): 1693, 1300, 1290, 1084. 

mums 

7-(4-#;wt^>f;i/fc:U5>>-3->f;i/)-4-p< h^s/;*h°P [l, 3 

^JS^J 1 T??# £ tlfctf^tJ 1 (100 mg) ^PP^>(1 ml) t U 

Mbt^ lb^t)8(35 mg, 35%)«^fi*ISfc btff fee 
Mti : 225-229°C 
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iH-NMR(CDCl 3 , 6 ppm) : 1.82-1.90(m, 4H), 2.10-2.23(m, 4H), 3.95(s, 3 
H), 5.78 (brs, 1H), 6.64(d, J=9Hz, 1H), 7.04(d, J=9Hz, 1H), 7.86(brs, 1 
H), 8.12(dd, J=2.8Hz, 1H), 8.23(d, J=8Hz, 1H), 8.92(d, J=2Hz, 1H). 
MASS (m/z) : 326(M + ) 

7 -3-b Hn^>h°U^>- 2 -^ ;V)-4-^ h^r^^fn 
[1, 3— <>"jy**V-)l-2, 1' -i/^D^>^>] ({b-£rt)9) 
###|J 7 ^m^ntcit^ g(1.53 g)h^>^y^T^ K(0.45 g)£DMF (6 
ml)^^^y-;K0.55ml)(Z^U 60%7j<5Nlb^h 'J-)A(0.6g)$jD^ 6 B# 

ffUbfelSiSttbfco DMF-7j<^^S^bTs <b^9(0.65g,40%)* 

fte : 245-247°C 

iH-NMRODMSO-^cS ppm) : 1.77-1.82(m, 4H), 2.02-2. 19(m, 4H), 3.87(s, 
3H), 6.78-6.81(m, 2H), 7.32(d, J=9Hz, 1H), 8.15(d, J=8Hz, 1H), 12.41( 
brs, 1H). 

MASS (m/z) : 324(M + ) 

IR (KBr, cm- 1 ) : 2970, 2218, 1645, 1511, 1444, 1284. 
Ttmfttir : CiaH^C^ t bT 

(%) C: 66.57, H: 4.98 , N: 8.59 
Steffi (%) C: 66.66, H: 4.97 , N: 8.64 

4-* b3^>-7-(4-^ ^^«-il/f'J^>-3-^^fn [1, 
3-^>V> ? ^^rV-;i/-2, 1' —>^D^>^>] (fb£rt)a) 

(X@A) 4-^|^r>'-7-h'J^M^r;^tD [1, 3-^W^ 
«V-;i/-2, 1' —>^P^>^>] (fb^rfjaa) 
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* V— ;i/ - 2 , 1 ' - ^7 d ^ > * > ] (5.5 g)(D THF &®(100 ml) § -78°C (3 ft 
(X*gB) {b^rfla 

XSAfll £ tDHb^rt) a a(3.4 gX 5 - 3 - K b" U S> > - 2 - * >iM 

#y 3 tmmftfimz&yxb&yn a(o.78 g, 50%)^^^ ^ Lrmtzo 

1 H-NMR(CDCl3, 6 ppm) : 1.86-1.89(m, 4H), 2.17-2.19(m, 4H),3.95(s, 3H), 
4.03(s, 3H), 6.63(d, J=9Hz, 1H), 7.06(d, J=9Hz, 1H), 8.12(dd, J=2 f 8Hz, 
1H), 8.18(d, J=8Hz, 1H), 9.09(d, J=2Hz, 1H). 
MASS (m/z) : 341(M + ) 

mm 2 

2, 2-v ; ^f-;i/-7-(4-i h^^M-JP7x-^)-4-^ h^>- 1, 
3-^Wi?tf*V-;]/ (fbl^t/b) 

(X|gA) 2, 2-^^-4-^ h^rv-7- h >; 1, 
3-^W^:**V-;i/ (ft^tlba) 

7-7*0^-2, 2-^^^-;b-4-^ h3^>- 1 , 3-^>\/^:**V- 
M0.7 g)t?un h 'jy^;i/^X(0.88 ml)£ffll\ ##^JlX|MAh|pI^^7j 
&££DffiM©MtJ£^fco d©*©{iMM-M-fit%t^©x|M(c^fflbfeo 

(igB) ib^tlb 

X^ATlf btltzit&yn ba, 4-3-F^m#^x^;H0.9gX ft^^2> 
<^A(0.037 g), iMbSS(0.038 g)£ffil\ 1 XfgB ^IrI^©^(I <fc D{b 
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iH-NMR(CDCl 3 ,(5 ppm) : 1.40(t, J=7Hz, 3H), 1.70(s, 6H), 3.84(s, 3H), 
4.39(q, J=7Hz, 2H), 6.75(d, J=9Hz, 1H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9 
Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 

mm s 

7-(4-xh^->*;i/3j?-;i/-3-^^;i/7x-;i/)-4-^ h=^>X£n [1, 
3-^W^;t*V-;i/-2, 1' -^>^d^>^>] (Ib^tJc) 
(XgA) (ib^lca) 7-S?b h'D^r$/^U;i/-4-^ h^XfP [1, 
3 -^>v*v^y-;i/- 2 , 1' -y^D^>^> 

*V—)]/-2 i 1' —>^D^>^>] (0.99 g)0 THF ?g$(9.9 ml)^-78°Ct 

o frmwn t h u ^ h * i/ ? xo.5o mi) zmr u 30 #ngt!t# b & 0 
«-rit^^^©xis(3ffifflbfco 

(xgB) ib&Wc 

^.UAHnhfltzi^m c a N 4-7"D^-2-^;^m#I£x^;K0.96 
g), ^^>? A (0.039 g), J^etf - h U £ A (0.73 g)£ £T>" DMF(8.7 ml)(DU 

-em* no°cT-3^it#bfeo 7K^ff@tni^;i/^o^, git, 

^-9->=l/8) ft£tJc(0.67 g, 53%)£Mfi«tl 

ITffeo 

1 H-NMR(CDCl3, (5 ppm) : 1.40(t, J=7Hz, 3H), 1.75-1.97(m, 4H), 2.05-2.25(m, 
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4H), 2.66(s, 3H), 3.93(s, 3H), 4.37(q, J=7Hz, 2H), 6.59(d, J=9Hz, 1H), 7.00 (d, 
J=9Hz, 1H), 7.54(s, 1H), 7.57(d, J=8Hz, 1H), 7.97(d, J=8 Hz, 1H). 

mm 4 

2, 2-V*3-)l-4-* h*$/-7-(4-jrf h^r^>*;i/^-;i/t°'J^>- 3 

—f;i/)-l, 3— <>y$;**v-;i/ (fti^ftd) 

(XgA) 7-^bh*D^U;v-2, 2 -5^?\>l/-4-p< b^>- 1 , 

3- ^W^^V-;b (tol^tlda) 

7-7D^-2, 2 -^^^-4-^ h^>- 1 , 3-^OV^JrV- 
Mi.5g)*fflv\ ##^J3x@Ah[pl^^ai3J;DMo@Wt)^#fec 

(xgB) ft#f&d 

X^AT-f#^tlfe^tl da N 5-3-Ff'J^>-2-tM>^^l/ 
(1.5 gX fMt^^A(0.063 g) N h U £A(1.2 g)& DMF(13 ml) 

: 114-117°C 

TO-NMRCCDCla.tf ppm) : 1.76(s, 6H), 3.95(s, 3H), 4.02(s, 3H), 6.64(d, J=9Hz, 
1H), 7.05(d, J=9Hz, 1H), 8.12(dd, J=l,7Hz, 1H), 8.17(d, J=7Hz, 1H), 9.06(d, 
J=lHz, 1H). 
MASS (m/z) : 315(M+) 

mm 5 

4- ^ h3^>-7-(4-^ h^^*;i/Ji?-;i/tuy>-3->f;i/)- 1,3-^ 

(XgA) 7-^tI«D^>Jt?iJ;i/-4->h^-l 1 3-^W$?tf*V 
(fb^-t) ea) 

7-^D^-4-^ h^>- 1, 3-^W^;t*v-;Ki.6g)£fflv\ 
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(IgB) <b^t)e 

x^AT?f#s>ft}Hb£-$i e a, 5-a-fft:uy>-2-*;i/7K>ffi^^-;i/ 

(1.5 gX S»^}^ A (0.063 g) v mk± V U £A(1.2 g)i5 «tW DMF(13 ml) 
##W3l«BfclM0#ffiK:«fc!K {b^t)d(0.71g,44%)^tefeMH 

ife^ : 152-154°C 

iH-NMR(CDCl 3j (5 ppm) : 3.97(s, 3H), 4.03(s, 3H), 6.09(s, 2H), 6.69(d, J=9Hz, 
1H), 7.10(d, J=9Hz, 1H), 8.10-8.20(m, 2H), 9.12(s, 1H). 
MASS (m/z) : 287(M + ) 
##« 

7 -(4 - x - 3 - ^f;i/7i^)- 4 - ^ 1 , 3- 

A(0.043g), J^±h U^A(0.71g)£<WDMF(6.5ml)£m\ ##$J3X*I 
B t^SC^CJ;^ fb£tlf(0.18 g, 17%)£&feijg|lfc LTf# feo 
ife/S : 118-119°C 

iH-NMRCCDCls.d ppm) : 1.40(t, J=7Hz, 3H), 2.65(s, 3H), 3.94(s, 3H), 4.37(q, 
J=7 Hz, 3H), 6.06(s, 2H), 6.63(d, J=9Hz, 1H), 7.05(d, J=9Hz, 1H), 7.59- 
7.36(m, 2H), 7.97(d, J=9Hz, 1H). 
MASS (m/z) : 314(M + ) 
mm 7 

7- ( 3 - ^ - 1 - V T'D WV - 2 - x - -4-^ h=^> 

[1, 3-^>V^^^rV-;i/-2, 1' -$/^P^>*>] Uh&%lg) 

(xgA) 7-(i-b Kn^»x^;i/-4-^ h^tn [ 1 , 
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7-*;i/^-4-^h^KD [1, 3-^>V*^^^rV-;i/-2, 1' 
-i/^P^>^>] (3.0 g)£ THF(30 mtyzmmU 3 mol/1 p< U 

-7il(5.1ml)§iDi, 30#fgffi#bfc o fiJSi^^C^lts ^DD*Mt 

{b^rtJ ga(3.2 g,100%)^^Wh bTff feo 

(XifgB) 7-?W-4-yFmb'D [1, 3-^>V*^^^fV-;i/- 

2, 1' -i/^D^>^>] (fl^tlgb) 

X@ ATl#^tlfe^b-^tlga(3.2 g) &T-izh>(30 ml)£^JWU MlvT 2.6 
mol/1 ^3->XK^(5ml)^ia^ 20#fgM#bfe o S^M£MJ±TM§S^ 7jc 

mw^i't&'zi&tm. mmrmmizu fc&vo gb(2.5 g, 78%) £«m*«i 

fChbT?#fc 0 
(xg c) fc&Va g 

Xg B T-il^nfeib^rt) gb(2.4g) *DMF(30ml)(3^U Vtf-ftTJlsr 

t F^^5 L ;i/7'^^-;i/(2.6ml)$:Jnx, 8 WMS^bfeo zfcfc^x^;ux 

^-NMRCDMSO-ofe, (5 ppm) : 1.78-1.83(m, 4H), 2.05-2.10(m, 4H), 2.83(brs, 

3H), 3.12(brs, 3H), 3.83(s, 3H), 5.83(d, J=13Hz), 6.67(d, J=9Hz, 1H), 7.28(d, 

J=9Hz, 1H), 7.67(d, J=13 Hz, 1H). 

MASS (m/z) : 303(M + ) 

7C^^*f : C17H21NO4 £ bT 

»Jfi (%) C: 67.31, H: 6.98, N: 4.62 

tmm (%) C: 67.40, H: 7.16, N: 4.49 
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